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1.0 SUMMARY 
An acoustic test of a eF6-50 engine equipped with a standard production 
combustor was conducted to acquire simultaneous engine internal and farfield 
fluctuating pressure measurements. The purpose of the test was to acquire 
the data necessary to determine the effect of internally generated core noise 
on the farfield measurements in support of NASA Lewis Contract NAS3-2l260. 
This documentesents the measured data in terms of narrowband spectra 
of 2 Hz bandwidth fat a frE:!quen~y range of 0 to :WOO Hz; and in one··third 
octaveband spectra from 50 to 5000 for internal fluctuating pressure levels and 
50 to 10000 Hz for farfield sound pressure levels. 
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2.0 INTRODUCTION 
The data presented in this document is part of the data acquired from 
an outdoor acoustic test of a CF6-S0 turbofan engine. The test, sponsored by 
the NASA Lewis Research Center's Contract NAS3-2l260, was conducted to obtain 
simultaneous internal and farfield measurements from the engine. The data will 
be used to assist in the analysis of the test results to determine the influence 
of core noise measurements on the farfield levels. 
This docu~.~~t present.s narrowband and one-third octaveband spectra from 
all internal and farfield sensors used in the engine test. 
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'- 3.0 OBJECTIVES 
The ?rimary objective of the CF6-S0 Core Noise Measurements Program 
sponsored by Contract NAS3-21260 is to determine the influence of internally 
generated core noise on the external engine noise farfield signature. 
This set of data supports the direct acoustic analysis requirements 
of the core noise measurements program. 
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4.0 TEST DESCRIPTION SUMMARY 
An acoustic test was conducted for NASA Lewis Contract NAS3-21260 on 
a CF6-50 high by-pass turbofan engin~ equipped with a standard production 
combuetor. The purpose of these tests was to measure simultaneously, the 
internally generated core noise and the farfield engine noise, and to 
determine, through analysis, the influence of this internally generated 
noise on the farfield measurements. 
The measurements were obtained over the engine sea level static op~ra­
ting line from a combination of nine (9) internal Kulites and fifteen (15) 
farfield microphones which were ground mounted around a 150 ft. farfield arc. 
Instrumentation locations are illustr~ted in Figures 1 through 3. Test condi-
tions included eight operating settings between idle and takeoff power. Two 
sets of data are presented for the conditions shown in Table I. Narrowband 
(2 Hz bandwidth) spectral plots from 0 to 2000 Hz are presented in Appendix A 
for each sensor at all eight power settings. The second set of data (Appendix 
B) includes tabulations and plots of i..' 1 octave band spectra for all sen·sors 
at each of the power settings. 
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- TABLE 1. 
MATRIX OF TEST CONDITIONS 
~ 
~ 
t 11192 (rpm)" 
\ 
,,'EST AERO NOM REMARK~; 
'OINT RDG % THRUf>T -
'I 
1 544 3.8 865 Idll 
2 546 22.8 2101{ 
3 551 30.8 2350 Approach 
4 557 36.5 254L~ 
5 ')61 45.5 2770 
6 563 67.8 3223 1 
7 565 85.5 3459 :limbout 
8 )67 99.8 3701 fakeoff 
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APPENDIX A 2 Hz Narrowband Spectra Results from CF6-50 
Core Noise Measurements Program 
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2 Hz Narrowband Spectra Results from CF6-50 Core Noise 
Measurements Program 
The 2 Hz. :"urowband spectra presented in this appendix coV"er a range 
of frequencie& from 0 to 2000 Hz and include spectra from nine (9) internal 
Kulites and fifteen (15) farfield microphones. A complete set of spectra is 
supplied for each of eight (8) data points covering the operating range of 
the CF6-50 engine. 
The Kulite fluctuating pressure level (FPL) spectra are as measured and 
include those from the five (5) waveguide sensors in the combustor region 
which were corrected for the ambient frequency response of the systems. No 
corrections were applied to the spectra from the flush mounted Kulites in 
the sound separation probe or fuel nozzle sensors. The fuel nozzle sensor 
measurements were of liquid (fuel) fluctuation but were considered ~s aero-
dynamic pressure fluctuations in the narrowband analysis. 
The microphone sound pressure level (8PL) spectra are from raw measurements, 
corrected for microphone re~ponse but not to standard day or freefield conditions. 
Each narrowband spectral plot has the following information noted on it: 
1. Sensor location, e.g. Kulite (Plane)! Microphone (Angle) 
2. Aerodynamic Reading No., e.g. Rdg. No. ( ) 
3. Tape Run No., , e.g. Run No. ( ) 
4. Fan Speed e.g.) RPM 
5. 
6. 
l?ercent Net Thrust (nominal), e.g. % TLrust "" ( 
-5 2 OAFPL/OASPL, dB re 2 x 10 N/m 
7. Gain Setting/sensitivity, l/(psi/volt) 
8. Block Size/Sample Rate, 4096/8192. 
) 
The number of block averages employed was 20 and a total sample record length 
of 10 seconds was used in the analysis of the data. 
Summary tabulations of the computed overall levels from all the 2 Hz narrow-
band spectra over the 0 to 2000 Hz frequency range are contained in Tables 2 
and J. Table 2. lists internal KuHte levels (OAFPL) for the flucutating 
pressure measurements, while Table 3 1ist~ the farfield levels (OA8PL). 
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TABLE 2. 
Pct. Fan Core 
Thrust Speed Speed 
(Nom) rpm rpm 
3.8 865 6582 
22.5 2108 8452 
30.8 2350 8688 
36.6 2544 8881 
45.6 2770 9106 
67.8 3223 9668 
85.5 3459 9959 
99.8 3701 10280 
~''It.. 
\ 
CF6-)0 CORE NOISE MEASUREMENTS 
NARROWBAND (2 Hz Bandwidth) SPECTRA FOR INTERNAL KULITES 
Calculated OAfPL, d~ ~f = G-2000 Hz 
Internal Ku1ite Sendors 
3.0 3.5 3.5 3.5 4.0 8.0 8.0 FIN FIN plane 
A B S-O P-S 
160 420 1020 2820 nO 2700 2700 420 1020 e Loc. 
18 19 20 21 22 24: 26 23 25 Channel 
157.2 159.0 159.7 158.8 157.1 133.9 131. 7 182.1 173.3 
167.4 169.5 170.6 169.5 167.0 142.6 140.4 176.8 176.2 
169.0 170.7 172.1 171.4 168.6 142,1 142.0 179.3 177 .3 
169.9 172.3 173.2 172.9 169.5 143.1 142.3 180.7 178.5 i 
170.5 173.7 174.5 174.2 170.7 144.3 144.0 180.7 179.7 I 
J 171. 5 175.4 176.8 176.1 175.8 148.5 147.8 181.3 181.1 i , 
172.2 177 .1 178.5 177.3 175.3 151.3 149.9 182.4 182.4 j j 
173.5 178.7 180.3 178.9 175.2 153.9 151. 9 184.1 184.2 , ! 
I j 
'J -i' ............,.~-'it'; _",_. __ , 
) " ) CF6-50 CORE NO~_~ MEASUREMENTS 
~ TABLE 3.. NARROWBAND (2 Hz Bandwidth) SPECTRA FOR FARFIELD MICROPHONES 
l\) 
Calculated OASPL, dB hf = 0-2000 H: 
Ground Plane Mierophones(150 ft. Are) 
fii Rdg. Pet Fl'tn Core 
Ij Thrust Speed Speed 10° 30° 40° 50° 60° 70° 80° 90° 9 Loc No. (Nom) rpm rpm 2 It 5 6 7 8 9 10 Channel 
.o~ 544 3.8 865 6562 103.6 96.4 99.1 95.4 93.4 92.8 91.4 90.9 CG) 1!", 54€. 22.5 2108 8452 103.1 102.6 103.7 102.5 102.0 100.7 100.0 100.6 
~u; 551 30.8 2350 8688 104.9 104.8 105.4 104.3 103.9 102.7 102.3 102.9 
557 36.6 2544 8881 106.9 106.9 107.1 106.2 105.8 104.8 104.4 104.8 
Ii 561 45.6 2770 9106 108.8 108.8 109.7 108.9 109.5 107.1 106.7 107.2 
563 67.8 3223 9668 113.1 112.8 114.3 112.9 112.6 111.!: 111.4 111.9 
565 85.5 3459 9959 111.9 112.8 114.3 113.9 114.3 113.6 113.6 114.3 
567 99.8 3701 10280 113.0 113.9 115.2 115.1 115.7 115.5 115.8 U6.5 
Rdg. Pet Fan Core 
Thrust Speed Speed 100° UOo 120° 1300 1400 1500 1600 9 Loc 
No. (Nom) rpm rpm 11 12 13 lit 15 16 17 Channel 
544 3.8 865 6562 91.9 93,4 95.0 94.9 95.2 94.3 92.4 
546 22.5 2108 8452 101.0 102.3 103.6 103.9 103.7 103.8 103.1 
551 30.8 2350 8688 103.6 104.4 106.6 106.2 106.7 107.5 106.7 
557 36.6 ::,'>44 8881 105.2 106.1 107,8 107.8 108.6 109.6 109.6 
561 45.6 2770 9106 107.7 108.5 UO.1 109.4 111.9 113.1 U4,O 
563 67.8 3223 9668 112.9 113.8 116.1 115.3 U9.5 122.1 123.4 
565 85.5 3459 9959 115.3 116.5 118.6 117.9 123.7 126.6 128.5 
SL ~ 30 7.8 -,1.°.7 ·n.~ t21 -. 12P , 13 1 n 117.'3 
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APPENDIX B One-Third Octave Band Spectra for CF6-~O 
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• One-Third Octave Band Spec,tra for (' .. 0-....:5::...,;0'--_ 
Core Noise MeasurementR Program 
This appendix contains the one-third oc~ave band fluctuating pre8sure 
level(FPL) spectra from the internal K~lites (9) and the sound pressure 
level (SPL) spectra from the farfie1d ground mounted microphones (15) at th0 
eight test conditions covering the operating range of the CF6-50 engine. 
The 1/3 octaveband results from the internal Ku1ites are [or the range of 
f:-equencies from 50 to 5000 Hz. Corrections for ambient frequency response 
of the five waveguide sensors in the combustor region havl! been applied to 
the (as measured) data. No corrections were applied to the flush mounted 
core probe Ku1ites or fuel no~zle sensors. 
The farfie1d 1/3 octaveband results have been corrected to standard day 
(59 0F,70% relative humidity) and freefie1d conditions. Spectra are displayed 
from 50 to 10000 Hz. 
206 
Tabulations of the 1/3 octave band FPL's and SPL's and spectral plots 
for each sensor are included in Tables 4 and 5, respectively. 
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Table 4. In~ernal Fluc~ua~ing Pressure Levels 
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rable 4. Intarnal Fluctuating Pressure Levels (continued) 
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Table~. Internal Fluctuating Pressure Levels (continued) 
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Table 4. Internal Fluctuating Pressure Levels (concluded) 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5a. 
fROC. DATE - MONTH 2 DAY 3 H~ 15.c P 
SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REo. HUM, "AY) II 
NO EGA 
RADI AL 1 ~O. FT. 
( 46. M) 
VEHICLE CF6-50 
CONFIG E2LFCN 
LOC-- -S I TE:-T'17 
DATE 12-17-76 
RUN 150 FT GND 
HDG X05440 
BAR-28 . -2-11('3' 
(95166. N/M2) 
TAMB 32. DEG F 
(?73. DEG K) 
TWET 27. DEG F 
{270. DEG 10 
HACT O. GM/M3 (*****" KG/M3) 
NFA 842. RPM 
FREQ. 
50 
63 
80 
100 
125 
160 
o 
250 
315 
400 
630 
800 
1000 
1250 
1600 
2000 
2500 
3150 
( 88. RAD/SEC) 4000 
NFK 865. RPM 5000 
( 91. RAD/SEC) 6300 
ANGLES FROM I NLET I N DEGREES (AND RAD I ANS) ,I 
;1):- - 3"0-.--40. - 50. SO. 70. 80. §o. lOa. '110. 120. 130. 140. 150, l~'-I'11 
(0. 17) (0. 52) ( 0 . 70) ( 0 . 87) ( 1 . 05) ( 1 , 22) ( 1 .40) ( 1 • 57) ( 1 .75) ( 1 . 92) (2. 09) (2. 27) (2.44) (2.62) ( 2.79) , 
70.970.470.171.6'70.170.971.171.471.171.973.173.473.6 72.9 73,4 . 
70.4 70.9 68.4 70.4 69.6 69.6 70.4 70.6 70.4 70.1 71.6 73.1 73.6 72.1 72.6 ~ 
69.868.367.3 71.8 69.8 67.6 67.6 69.,68.369.371.171.873.371.870.8--,'/ 
69.S 69.1 68.4 71.1 68.6 69.6 69.6 70.4 70.9 72.4 73.4 73.4 73.6 74.1 70.~ . 
68.5 69.8 67.8 70.5 70.3 68.0 S8.0 69.5 70.0 70.3 71.8 72.5 72.5 71.8 69.8 ' 
67.5 68.5 67.5 69.2 66.7 65.0 S6.0 67.5 67.5 68.0 70.0 71.7 71.7 70.0 67.0 j 
.8 69.3 69.1 69.3 67.3 66.3 67.3 66. 1 68.8 69.3 72. 1 73.1 73.6 72.1 68.1 
70.2 70.2 71.2 68.7 69.5 69.7 70.0 71.0 71.5 72,5 73.5 74.2 74.2 71.7 68.7 
70.5 70.7 71.7 68.7 69.5 68.5 69.2 69.7 70.7 71.7 73.0 74.5 73.7 71.7 67.7 
72.4 7: ~ ~~ Q 7? 1 70 Q ~~,P 69.1 70.1 71.6 72.4 7~.1 76.9 7~.6 71.4 68.1 
7o.T-7fJ.7-TS.2 74. 7 72. 2 70. 
76.5 76.5 75.0 71.8 70.8 66.8 
79.2 74.2 77.4 74.2 71.7 66.9 
92.7 83.4 87.4 80.7 74.4 71.2 
67.0 
67.4 
69.7 
67.5 
67.2 
68.4 
- -
69.5 
66.7 
68.2 
71.0 
68.7 
68.7 
74.5 
72.7 
72.7 _. 
76.8 
74.2 
72.2 
-- - -
74.5 
72.2 
70.4 
71. 8 
69.2 
69.7 
66.5 
65.9 
66.9 
83.2 75.4 78.2 72.4 71.7 66.7 64.7 64.2 65.9 66.!::i 70.2 71.4 67.7 64.7 61. 9 
79.7 76.2 76.2 73.4 72.7 68.9 67.9 69.4 71.7 71.9 75.4 75.4 71.9 66.9 64.2 
83.6 79.4 84.1 76.6 74.4 70.9 67.9 57.9 69.4 71.4 73.9 74.9 72.1 66.6 63.6 
81.5 78.0 80.3 75.8 75.5 69.0 64.5 64.3 66.0 68.3 70.5 73.5 71.4 66.5 63.3 
82.8 79.5 80.8 76.1:1 7g.:> 68.8 64.3 6:1.5 60.:) 65.::1 71.:1 71.0 69.9 65.5 6:1.:1 
87.2 83.3 82.0 82.9 79.7 74.0 68.4 67.2 67.1 70.5 71.5 72.1 72.5 75.0 66.6 
79.7 77.6 71 .1 71.9 76.5 67.9 65.2 63.4 63.7 65.6 67.9 71.6 68.8 68.3 63.9 
72.2 69.2 73.1 69.6 77.2 68.2 62.5 6" 7 64.9 63.7 66.5 70.0 69.7 65.7 64.0 
i 
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I 
--~-
, 
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NFD 1. RPM SOUl) I<::.;.s ru.ts fl. I b!::l.'I ttl.::> bb.;.s bii::.ii:: 6'.664.1 bO.;' 6111.4 tz. Z tu. ;$ b4. I b;J. 1 
( O. RAD/SEC) 10000 68.3 66.7 63.9 65.8 74.9 65.2 62.3 60.8 63.0 63.7 66.3 69.0 66.8 63.3 62.8 ! 
I 
j 
J 
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FULL SCALE DATA REDUCTION PROGRAM PROC. DATE - ~NTH 2 DAY 8 HR. 15.8 
Table 5b. SOUND PRESSURE LEVELS (58. DES. F, 70 PERCENT REL. HUM. DAY) 
~ ANGLES FROM INlET IN DESRE:ES (AND RADIANS) 
~ 10. 30. 40. 50. 60. 70. 80. 80. 100. 110. 120. 130. 140. 150. 160. 
00 FREQ. (0.17)(0.52)(0.70)(0.87)(1 .05)(1.22)(1.40)(1.57)(1.75)(1.82)(2.08)(2.21)(2.44)(2.62)(2.78) 
50 74.4 73.4 ~.1 74.6 75.6 77.6 78.4 78.8 78.1 80.8 81 .1 81.8 82.8 82.8 83.9 
NO !;;G~ 63 76.1 74.4 74 :1 73.4 76.4 77.9 '7S.1 70.9 79.6 80.4 81 . 1 81 .• 82.8 81.9 83.4 
RADIAL 100. FT. 80 76.1 74.6 75.1 75.8 76.8 77.3 77.1 78.1 79.1 80.1 81.3 82.1 83.6 81.6 81. 3 
( 46. M) 100 77.4 76.6 77.4 76.9 78.6 79.6 79.1 78.4 79.6 80.1 80.8 a1.6 82.6 81.1 79.6 
VEHICLE CF6-50 125 79.5 795 79.0 77,5 79.3 76.3 76.3 78.8 79.3 78.3 80.8 81.0 80.8 80.8 78.0 
CONFIG E2LFCi-i 1':;0 (l0.7 77.7 7&':;~ 77.0 76.7 77.2 78.0 78,5 78.5 78.5 80.2 81.2 80.7 80.0 77.5 
LOC SITE IVD 200 80.1 79.6 81.3', 79.8 77.6 77.3 77.1 7;'.6 78.3 78.1 80.1 80.3 80.3 79.8 77.8 
DATE 12-17-78 250 79.2 81.0 82;.0:; 79.7 77.7 77.7 78.5 79.7 80.2 80.2 81.2 81. 2 80.7 79.7 77.2 
RUN 150 FT GND 315 79.0 79.2 80.5:::'78.7 79.2 79.0 79.0 80.0 81.0 82.0 82.5 83.2 82.2 80.5 77.2 
IIDG X05470 400 78.1 80.1 80.6~0.6 79.6 76.9 78.9 80.4 61 . 1 82.4 83.9 84.4 82.4 7S. 1 77.1 
BAR 28.2 HG 500 79.7 81.0 81.7 '81.2 79.5 76.7 78.7 79.5 80.7 82.5 63.7 84.e 82.5 82.2 76.5 
(95166. N/M2) 630 79.5 82.0 82.0 81.3 78.8 77.5 77.5 78.8 78.8 80.5 83.3 83.8 81.8 78.3 76.0 
TAMB 32. DEG f 800 80.9 82.4 82.2 80.2 79.4 77.9 77.2 78.7 78.2 80.7 82.4 82.S 82,4 77.2 76.2 
(273. DEG K) 1000 82.2 81.9 83.4 80.4 79.9 77.9 77.2 77.9 78.4 7S.7 81.4 81.7 79.9 75.4 75.7 
TWET 27 DEG F 1250 88.9 89.7 90.2 88.2 85.9 63.-9 81.2 79.9 60.9 61 . .q .,~.z .,0.' "l . .q 77.8 ".z 
(270. DEG K) 1600 85.2 85.2 84.9 82.9 81.4 78.7 76.S 76.7 78.4 78.9 79.9 80.2 78.4 74.9 73.9 
HACT O. GM/M3 2000 85.9 85.6 87.1 23.1 81 . 1 78.6 76.6 77.4 78.1 80.6 81 .1 81 .1 78.4 73.9 72.8 
(*,*,x",*:I: KG/M3) 2500 97.3 94.5 95.0 89.3 89.8 84.3 80.5 79.8 81.3 82.8 84.5 85.5 83.9 78.0 76.8 
NFA 2042. KPM ..>10U tI~.O ~~.I 6~.O tl/.v tl4. <:: 8\ . 2 77.7 11.5 7g. 1 &4.2 &5.0 er.o--8'''. 1 75.5 13. 1 
( 214. RAe/SEC) 4000 92.1 94.0 92.0 92.9 91.1 90.2 83.1 81.4 82.3 88.5 81.2 88.0 82.5 79.7 76.0 
NFK 2098. RPM 5000 90.4 91.1 85.0 84.1 85.2 82.8 81 .7 78.9 7Sl.Sl 81 . I 84 .1 86.3 81.0 78.2 75.8 
( 220. RAD/SEC) S300 85.0 8S.2 91.4 87.6 88.2 8S.7 78.7 77.7 80.4 78.7 81. 3 83.5 80.2 115.2 74.2 
",ru I. IU"1'1 tlUUU 86.8 87. 5 89.6 87. 2 86.5 84.S 71.0 15.3 17 .8 7sa. I 80.60 QU.6t , .... .~ .... ·U.D 
( O. RAD/SEC) 10000 83.6 85.0 81.2 84.3 80.2 78.3 75.1 75.1 76.6 7Sl.5 81. 3 80.8 76.6 73.1 70.1 
I 
"., 
I".lVERALL SPL 101.0 100.7 100.7 98.5 97.6 95.8 92.6 Sl2.7 83.5 SH5.4 Sl7.1 87.2 85.2 83.0 91.7 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5c. 
PROC. DATE - MONTh 2 'JAY 9 ~.' 1;:'.3 
SOUND PRESSURE LEVELS (~9. DEG. f, 70 PERCENT REL. HuM. DAV) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
NO EGA 
RADIAL 150. FT. 
( 46. M) 
VEHICLE CF6-30 
eONFIG E2LFCN 
. Loe SITE I VD 
~UN 150 FT GND 
FREa. 
50 
63 
80 
100 
125 
160 
200 
250 
315 
10. 30. 40. 50. 80. 7b~- - 80-:--~9cr:-~-'00: 110. 120.~ 130-:-140. 150. 160. 
( O. 1 7) (0. 52) ( O. 70) (0. 87) ( 1 . 05) ( 1 . 22) (1 . 40) ( 1 . 57) ( 1 . 75) (1 . 92) ( 2 . 09) (2. 27) (2. 44 ) (2. 62) (2. 79) 
75.4 73.9 76.1 rO.4 77.1 78.4 79.1 80.4 80.9 81.6 83.4 84.1 85.4 86.4 88.1 
77.1 75.6 7~ 6 74.~ 77.6 79.1 81.1 8'.6 81.9 82.4 &3.9 85,6 8S.4 85.9 87.4 
78.3 76.8 77 . 1 78.3 78.8 79.6 8, 82.8 82.8 83.1 84.8 85.6 86.8 85.1 86.1 
79.6 78.1 79.4 79.1 81.4 81.6 81.9 82.6 81.6 82.9 84.1 85.t 8S.1 85.1 83.6 
83.3 81.8 81.5 79.5 81.3 81.0 81.0 82.0 82.3 83.0 84.3 84.8 84.3 84.8 81.5 
83.7 81.2 81.2 80.2 81.5 79.5 81.2 8'.7 81.5 82.5 83.7 84.5 84.7 83.7 81.5 
82.8 82.8 83.3 82.6 80.6 80.3 80.3 80.8 81.3 81.1 83.3 83.3 83.6 82.8 81.3 
81.2 62.5 82.7 81.5 80.2 80.2 80.7 81.7 '81.5 81.5 83.2 84.2 83.5 82.5 80.2 
80.5 80.7 82.2 81.2 81.7 81.2 81.2 82.2 82.2 83.7 84.5 85.5 84.0 82.7 79.5 I DATE 12-17-78 ROO "1".0;11"\ ~~"'1 -:t" ~ __ 8~.~ 82~.1.~8...L . J __ q1"" ,q~." ~~ tI .~~ 9A5.tI 86,83.9_ 81.4 79.9~_~._~ ____ _ ·1"1" 
~ - ~ -_.-
-- . --. 8-2". 7~e4--:086~o-- 86.2~·83.5 BAR 28.2 HG 500 81 .7 83.2 84.0 83.0 81.5 80.5 80.7 82.2 80.7 79.2 
(95166. N/M2) 630 81.5 84.8 84.3 83.3 81.3 80.3 79.8 8" 0 81.5 82.3 84.8 85.8 83.6 80.8 79.0 
TAMB 32. DEG F 800 82.2 84.2 84.2 02.7 81.4 80.2 79.7 80.7 80.9 82.4 84.4 85.2 83.2 79.9 78.9 
(273. DEG K) 1000 83.2 83.9 84.9 82.9 81.9 80.7 79.7 80.2 80.7 81.7 83.4 83.9 81.2 78.7 77.4 
.-
TWET 27. DEG F 1250 88.2 88.2 87.7 86.7 84.9 83.9 81.4 80.9 81.4 81.7 83.4 84.9 81.4 79.2 77.7 
(270. DEG K) 1600 90.4 91.7 91.7 90.4 88.4 86.9 83.7 82.7 83.2 82.9 84.9 87.4 82.7 80.4 78.7 
HACT O. GM/M3 2000 87.1 86.9 88.9 85.6 83.1 81.6 79.6 79.9 80.6 83.1 83.4 83.4 80.6 77.6 75.6 
(*:0:**** KG/M3) 2500 92.5 91.0 92.3 89.0 86.3 84.0 80.8 8'.0 82.5 84.3 85.3 86.3 82.7 78.5 77.0 
NFA 2289. RPM 3150 97.5 95.0 96.0 94.5 88.5 86.3 82.3 8'.3 82.5 87.3 86. e 6 r . :) 84 . 2 e 1 . 0 77.5 
( 240. RAD/SEC) <1000 94.2 98.8 92.0 93.4 89.7 87.3 84.2 83.7 83.1 8e.5 90.5 88.a 82.0 82.3 77.8 
NFK 2352. RPM 5000 92.0 94.6 87.S 89.4 88.3 87.6 84.7 84.2 83.7 86.6 87.6 90.3 83.6 83.8 78.4 
( 246. RAD/S:::Ci 6300 8(..7 89.4 93,4 90.1 91.0 91.2 85.0 84.0 84.4 85.7 65.0 67.8 83.5 83.5 78.0 
NFD 1. RPM ouuu o~.;.:s 91.7 ~<=.;.:s ~U.~ /:10.' 0'.' au" tn.a ,9.8 86.8 83. 1 8G. 1 /9.7 84.4 74. 1 
( O. RAD/SECll0000 86.2 89.2 84.1 87.7 82,1 84.2 78.0 80.7 78.5 86.4 83.5 86.2 78.2 83.7 72.8 
I eJVERALL SPL 102.5 103.6 102.4 101.3 98.9 98.0 95.4 95.7 95.9 98.1 99.1 99.9 97.5 96.7 95.2 
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C".) r-, •• ____ •• ,_.. • .,, __ I .. " ---.,,--- ,..--.. ... - .-.-.~. . 
I 0 ~C" 30. 40. 50. 60. 70. 80. eo. 100. 110. 120. 130. 140. 1150. 160. FREO. (0.17) (0.52) (0.70) (0.87> (1.05) (1.22) (1.40) (1 .~7) (1. 7~) (1 .S2) (2. Ola) (2. 27) (2.44) (2.62) (2.78) 50 75.9 75.4 77.1 77.4 78.1 79.6 80.1 81 .1 81. 8 83.4 84.8 815.8 87.4 8S.1 90.9 I ~ NO EGA 63 78.1 77.6 77.4 77.1 79.4 80.4 81.9 82.9 82.9 83.6 815.1 87.1 88.1 88.4 90.6 RADIAL 150. FT. 80 79.8 78.3 79.1 80.1 81.3 81.8 81.6 '34.6 84. f 815. 1 86.1 87.6 89.1 88.6 89.6 
( 46. M) 10C 81.9 80.4 80.9 81 .1 82.9 83.6 83.6 83.9 83.6 84.9 86.1 87.4 89.1 87.9 86.8 
VEHICLE CF6-50 125 85.0 83.5 83.3 82.0 84.0 83.8 82.15 84.0 84.0 84.8 815.8 87.0 87.0 87.8 84.15 
_ (.dJl;r I G E2LcCN 160 86.0 84.2 83.7 62.0 83.7 82.7 82.7 83.15 83.7 84.2 86.2 86.7 87.2 87.0 84.0 f 
LOC SITE IVD ~OO 8<1.6 84.8 85.3 83.8 82.3 82.8 82.3 82.8 83.1 83.3 8~.6 8~.8 86.3 815.3 83.8 
I 
DATE 12-18-78 250 81.7 83.7 83.7 83.0 82.15 82.7 82.2 83.7 83.15 83.15 84.7 8~.15 815.7 815.0 82.7 I RUN 150 FT GND ~15 82.0 84.0 85.0 85.0 84.2 83.7 815.2 84.15 84.2 815.0 86.0 87.2 86.0 84.0 82.0 RDG X05570 400 82.1 84.9 85.9 86.6 85.4 84.1 83.6 84.4 84.9 85.4 8S.g 87.6 86.1 83.S 81.8 
BAR 28.2 HG 500 83.5 80.7 85.5 85.5 84.0 83.0 82.15 83.15 84.0 815.2 87.2 87.2 815.15 82.7 81.2 ~ (95166. N/M2) 630 133.0 86.3 85.A 85.5 84.0 82.5 81. 8 82.8 82.8 84.3 86.15 86.8 8~.O 82.8 81.0 TAMB 31. DEG F SOO 84.2 85.9 86.4 84.9 84.2 82.4 82.4 82.S 82.7 84.4 815.S 8S.g 84.4 82.4 flO.4 (273. DEG K) 1000 34.4 85.2 86.7 84.4 83.9 82.7 81.7 82.4 82.4 83.4 815.4 815.7 82.9 80.7 79.2 
T\.IET 27. n!="G F 1250 87.7 87.4 87.7 85.2 84.4 83.9 82.4 81.9 82.S 82.9 84.4 815.4 83.2 eO.7 79.7 I' 
(270. DEG K) 1600 94.4 94.7 94.4 92.7 90.7 89.7 87.2 86.4 88'.2 815.9 87.2 SO.2 815.7 82.2 8!. 2 I 
HACT O. GM/t-13 2C-.)0 88.8 S8.1 90.3 86.G 85.3 83.1 81.S 82.3 82.3 84.1 815. 1 84.8 82.1 79.1 77.6 II (,.~***", KG/M3) 2500 91,8 91.0 91.8 88.0 87.0 84.8 82.0 82.5 83.5 815.8 8S.0 86.8 83.9 79.e 78.e 
FULL SCALE DATA REDUCTION PROGRAM PROC. DATE - MONTH 2 DAY 8 HR. 115.8 
Table 5d. $0ul';U PRf.;:'SURE LEVELS (158. CEG. F, 70 PERCENT REL. HUI'I. DAY) 
NFA 2476. RPM 3150 104.5 97.2 97.5 95.5 91.0 87.5 B:'J.~ a~-.o 84."5 -ag-.2 90.2 89.0 85.1 80.7 7S.2 Ii ( 259. RAO/SE:Cl 4000 94.1 95.2 89.7 88.6 87.1 84.2 82.4 82.9 84.0 88.15 89.15 88.0 81.~ 79.15 76.8 
NFK 2545. RP~l 5000 97.2 98.3 90.8 91.9 93.2 90.8 89.9 87.g 86.9 88.1 91.6 93.3 86.3 84.2 81. 6 II 
( 266. RAD/SEC) 6300 90.2 91.4 96.8 94.1 94.9 93.9 88.7 84.7 87.1 84.4 87.2 88.7 84.9 80.7 80.7 j 
NFD 1. RpM sooo 91. 5 92.5 94.3 91.6 89.9 88.0 83.481.3 82.3 -&4.0 80.1 84.11i tt1.Ci: 77.2 74.ti 
( O. RAD/SEC) 10000 88.5 90.0 86.~ 89.0 84.7 84.2 80.8 7~.0 7g.15 83.4 8~.0 84.3 78.8 715.8 72.8 
,. 
I! 
~.---
I OVERALL SPL 106.8 104.5 104.0 102.3 10~.3 99.8 97.8 97.4 97.7 99.0 100.6 101.4 99.5 98.4 98.0 
I , 
i N ~o 0 I ID ~ :! ii: ~9 I I ~ ::o~ !II r .. Jl > ., " U jl I z I-Z ~ II: Il I' !II 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5e. 
PRoe. DATE - MONTH 2 DAY 9 HR. :5.e 
SOUND PRESSURE LEVELS (59. DEG. F, 7n °ERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
10. - 30. 40. -OO--:-u-SO.- 70. 80. 90. 100. 110. 120. 130. 140: --ns-(Y~~160 . 
FREQ. (0. 17) (0.52) (0.70) (0.87) (1 . OS) ( 1 .22) ( 1 .40) ( 1 .57) ( 1 .75) ( 1 . 92) (2.09) (2.27) (2.44) (2.62) ~ 2.79 i 
50 77.1 7S.1 77.9 78.4 79.S 81.4 82.4 83.4 84.1 85.6 86.S 88.4 90.S 93.4 95.9 
NO EGA 63 79.6 78.6 78.4 78.1 80.6 81.6 83.4 84.4 84.9 85.4 87.4 89.4 91.6 92.4 94.6 
RADIAL 150. FT. 80 82.1 79.8 80.882.1S:r;-I---S3.3 83.8 86.1 86.1 87.3 88.8 90.3 9-2-:-a Q2.i 93.3 
( 46. M) 100 83.9 81.9 83.4 83.4 84.9 85.1 85.4 96.1 8S.1 87.4 88.4 89.9 92.1 91.S 91.4 
VEHICLE CF6-50 125 86.0 85.3 85.5 64.3 85.5 85.0 85.3 87.0 8S.8 87.5 89.3 90.0 91.0 91.5 86.5 
I 
II 
II CONFIG E2LFCN 160 88.4 !>~ 2 85.9 84.4 85.9 84.9 8S.9 8S.4 86.4 87.9 88.9 1iI0.2 90.9 90.9 87.7 ---j, 
LOC SITE IVD 200 86,8 8/.1 87.1 8S.1 84.8 85.1 84.3 81).S 86·.3 8S.3 88.6 89.3 89.8 89.1 86.8 /1 
DATE 12-18-78 250 82.0 84.2 85.2 85.0 04.7 54.5 84.2 86.7 86.2 86.2 87.7 89.0 89.0 88.0 85.7 ~ 
RUN 150 FT GND ~~~ 82.7 83.7 8~.~ 8~.2 85.7 85.~ 8S.2 86.2 86.2 8~.! 88.0 !!.O 88.~ 8!,~ !4.? JI 
!JRDG . ~05S10 . 84.9 8~.~ r..: 8,.91'\1';.985.0 8S.9 86.S 8S.9 8,' .. 9 a8.::: 3",._ ... 5. _____ ! 
BAR ~tj.~ l"Iu 500 84.5 87.0 87.5 87.2 86.0 85.2 85.5 86.2 86.S 87.2 89.0 88.7 87.1 85.7 84.2 II 
(95166. N/M2) 630 84.3 86.8 87.0 87.0 85.3 84.5 84.3 86.S 85.S 86.3 88.0 88.8 86.8 8S.3 83.8 
TAMB 31. DEG F 800 85.2 87.2 87.9 87.4 85.7 84.9 84.7 84.9 85.7 86.7 88.2 88.9 87.2 84.9 83.7 t 
(?72. DEC, r., '"~,, 91.9 eF;,:", ::7 -:' !,,'-:'" .......... ~4.;' 04.4 84.9 85.4 85.9 87.7 87.7 8S.4 83.4 82.2 :1 
TWET 27. DEG F 1250 B7.4 88.4 69.1 87.4 86.6 86.1 85.9 85.4 8S.6 8S.4 86.6 87.6 85.9 83.4 82,9 ~I 
(270. DEG K) 1600 96.1 97.1 96.6 96.6 95.6 92.1 89.6 89.1 89.1 89.6 90.1 91.6 87.6 85.1 84.4 ~ 
HACT O. GM/M3 2000 91.3 91.8 92.8 91.0 90 0 87.3 86.3 86.8 86.3 87.8 88.n 88.0 86.0 82.5 81.S ~ 
(~**~,.* KO/M3) 2~OO 90.4 90.2 93 2 89.9 89.2 86.4 85.4 815.9 86.9 87.9 88.2 88.4 86.3 81.9 81.2 
NFA 2S94. RPM 3150 9S.9 95.4 95.1 94.1 91.1 87.9 8S.1 85.S 8S.9 90.6 93.6 91.1 85.8 82.1 80.9 I 
(282 RAD/SEC) 4000 94.5 94.S 90.1 88.7 8S.5 84.3 84.0 85.5 85.6 89.8 90.8 88.9 83.3 81.1 78.9 11 
NFK 2771. RPM 5000 97.0 97.4 91.8 91.4 91.8 90.9 91,2 90.7 91.7 93.4 95.4 96.3 90.1 87.S 85.9 I 
II (290. RAD/SECI 6300 92.0 92.0 98.4 94.9 94.5 93.5 90.3 88.S 92.5 90.0 92.6 93.1 89.8 85.0 84.0 , 
NFD f. RPM 8000 91. 7 92. 9 94 . 8 93. 1 90. 9 89. 2 8S. S 815. 2 86, 5 88. 0 89. S 8a. 6 86.2 81. 9 79.5 .1 
( O. RAD/SECJ10000 89.1 ~0.3 87.5 89.4 85.3 85.1 84.2 93.1 84.4 87.8 88.9 87.S 81.6 79.4 76.2 ~ 
'I 
OVERALL SPL 104.4104,7 104.§ 103.6 102.6 101.0 100.0 100.2 101.0102.0103.6104.0102.7101.9102.0 II 
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FULL SCALE DATA REDuen ON PROG RAM 'PROC. DATE - MONTH 2 DA V • HR. 1 •• • ~ 
lI.? Table 5f. ~('II.Ir-'D PRESSURE LEVELS C!59. DEG. F, 70 PERCENT REL. HUM. DAY) ! 
~ ANGLES FROM I NLET I N DEGREES (AND RAD I ANS) ,I 
10. 30. 40. 50. 60. 70. 80. aD. 100. 110. 120. 130. 140. H50. 160. 
FREe. ( O. 1 7) ( n . 52) (0. 70) (0. 87) ( 1 • 05) ( 1 . 22) (1 . 40) ( 1 . ~ 7) (1 • 7~) ( 1 . 92) (2. 09) ( 2 • 27) (2. 44 ) ( 2 . 62) (2. 79 j r 
50 80.9 79.6 81.1 81.9 82.1 84.6 8~.9 87.1 88.4 89.9 92.4 9~.~ 98.9 102.9 106.4 ~ 
NO EGA 63 83.9 82.6 82.6 81.9 84.1 85.1 86.9 88.S 89.4 90.9 93.1 96.1 99.4 102.1 10~.S . 
RADIAL 150. FT. 8(-8£3.8 8<1.3 35 f 85.6 86.8 87.3 87.S 90.3 90.6 92.3 94.3 96.8 100.S 101.S 104.1 --, 
(46. M) 101) :">8.1 86.!? 87.9 87.1 88.1 88.6 89.1 90.4 90.9 92.9 94.6 9S.9 100.4101.1102.1 I: 
VEHICLE CF6-50 12~ 92.0 90.0 90.5 88.5 89.3 89.5 89.8 91.5 92.0 93.8 g~.~ 97.8 99.8 101.3 99.0 ~ 
CONF!G E2LFCN 1~~ o~ 7 el 9 92 2 CC.7 90.9 90.2 90.D 91.4 92.2 93.4 9~.7 97.7 99.9 100.2 97.2 i 
SITE I~D ~OO &6.6 89.3 90.1 89.1 88.S 90.1 90.6 91.1 92. 1 92.6 95.1 97.1 9S.6 OS.1 95.3 i. 
12-18-78 250 85.2 87.0 8B.5 88.5 88.7 89.2 89.5 91.2 91.5 92.5 94.7 96.5 97.0 96.2 93.5 . 
150 FT GND 315 88.0 89.0 91.2 90.5 90.7 90.2 89.7 9'.2 91.7 92.7 94.0 9S.0 9S.2 95.0 92.0 ~ 
X05630 400 90.1 91.1 91.9 92.9 92.1 90.6 90.S 91.9 91.9 92.6 94.9 95.9 96.1 93.9 91.S . 
90.8 91.8 92.8 91.8 89.3 87.S 
95.5 97.7 95.~ 93.2 90.0 88.5 
92.6 93.1 92.3 92.0 88.1 87.1 
.0 84.5 
.4 83.7 
I: 9c.2 9,:1 ·4 89.5 90.6 90.5 91.8 92.8 93.8 91.7 Sl3.0 92.9 87.7 8S.6 84.8 92 1"1 Sl..!i S8,1) 93.5 94.6 94.3 91. 9 93.1 98.3 93.9 SlS.4 95.2 92.9 87.6 87.4 ~ ~ 
1 tlUUU ~' n.-j--gr,;-g 93"". 0 91. ~ 90.3 88.~ 91.6 93.4 94.9 Sl:5.7 g3.2 90.3 8S.8 83.g 
O. RAD/SEC) 10000 89.6 9C :3 a7 f·8 89.'6 86.0 86.3 85.7 87. I 88.6 91.0 92.6 90.6 86.9 84.1 80.7 
1= 
I 
SPL 107. 7 107. i 108,:3 1 06. 3 1 05 . 6 104. 9 104. 1 i 015 . 0 105.9 106. 6 108.5 109. 0 1 10.0 1 10. 6 1 1 1 . 8 
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FULL ""A,U=: u":': A REuUl; I ION r-rztJGRAM 
Table 59. 
PROC. UAIE - MONTH 2 DAY 9 HR. 15.8 
SOUND PRESSURE LEVELS (59. DEG. F. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
. ,~V. 
(0.17)(0.52)(0.70)(0.87)(1 .05)(1 .22)(t.40)(1.e7)(1.75)(I.~2)(2.09~(2.27)(2.44)(2.S2)(2.79) 
82.9 81.9 83.1 83.9 84.6 86.4 87.6 88.9 90.S 92.S 94.4 97.1 102.4 107.4 111.1 
86.4 84.6 84.9 83.9 86.6 ~7.4 89.1 90.6 9t.4 93.4 9~.9 99.1 103.4 106.S 11!.1 
(95166. N/M2) 030 89.5 93.0 94.5 94.3 93.3 92.0 92.3 92.5 93.0 94.3 96.0 97.3 96.8 95.3 92.8 
TAMB 30. DEG F 800 90.7 93.4 94.7 94.4 93.4 92.4 
(272. DEG K) 1000 AQ ::> g::> <1 Q4 4 <:I::> C! Q:l ;;; 
1"'1:, & .... ~.. _.~,:,. '= ---~'--""'X"--''7'--no~'''''''''-~ar;A'''o",---ctl''A''-"'7--'Q~'li"-"'iCir-,iCi"''' 
Q::>.9 
- - - -_!f:9' 
(27J. 
HACT O. 
NFA 
( 
NFK 
( 
91. 9 
100.1 
94.4 97.2 95.7 
99. 6 102. 6 100. 1 
~7.5 100 <3 90.3 
b.2 
93.4 
89.4 
92.5 
95.7 94.7 
98.4 97.1 
98.5 96.5 
95.5 93.7 
91.6 91.0 
91.2 91. 6 
93.9 93.8 
92.2 93.2 93.7 94.4 95.9 96.9 96.7 94.2 92.2 
92.2 92.7 93.4 93.7 95.9 
5;;";,2 92.9 93.4 93.7 90.4-
93.4 93.S 1[14.7 93.7 94.4 
95.9 96.4 96.1 97.4 98.9 
96.0 915.3 95.8 96.0 96.5 
92.1 92.1 93.5 95.1 
91.4 91. 9 93.0 96.2 9S.2 93.8 89.7 89.5 85.5 
94.4 94.4 93.9 92.6 93.6 94'.3 90.8 90.2 86.9 
92.1 93.4 96.8 94.9 95.7 94.7' 92.9 89.9 87.4 
8~-:-'- -69-:-4- -V,:-Z--aJZ.-gu --v3:-Z--Yl . 5 80. 4 89. 1 83. 7 
O. RAD/SEC)10000 86.1 88.3 85.5 88.1 85.2 85.8 85.9 81.6 ea.6 92.0 92.3 90.6 87.1 88.1 81.4 
OVE~ALL SPL l06.~ 107.4 i09.0 107.7 107.3 106.5 10S.3 107.0 107.8 108.9 110.5 112.0 113.9 115.4 117.0 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5h. 
) 
PROC, DATE - MONTH 2 DAY 9 HR, 1~.8 
SOUND PRESSURE LEVELS (~9. DEG. F, 70 PERCENT REL. HUM. DAY) 
~ ANGLES FROM INLET IN DEGREES (AND RADIANS) 
w 10. 30. 40. 50. 60. 70. 80. 80.100.110.120.130.140. lS0. 160. 
~ FREQ. (0. 17) (0.52) (0.70) (0.87) ( 1 . OS) ( 1 . ~2) ( 1 .40) ( 1 . S7) ( 1 .75) ( 1 . Q2) (2.09) (2.27) (2.44) (2.62) (2.79: 
50 84.4 83.1 84.1 85.4 86.~ 88.4 89.1 90.6 81.9 94.4 96.9 100.6 106.4 111.9 l1S.1 
NO EGA 63 88.6 86.9 86.9 85.9 88.6 90.1 91.4 92.4 93.6 ge.9 98.1 102.4 107.4 110.9 114.9 H 
RADIAL 150. FT. 80 91.6 88.3 89.S 89.6 90.S 91.3 91.8 94.8 9~.1 97.1 100.1 103.8 109.1 111.~ 114.3 
(46. M) 100 93.6 91.4 9=2.4 90.9 91.6 92.4 93.4 94.6 9S.1 9S.1 100.4 104.9110.4111.1112.4 I VEHICLE CF6-50 125 95 3 94.3 95.3 92.8 93.3 94.0 94.8 96.0 97.8 99.8 102.3 105.5 110.3 112.5 110.3 
CONFIG E2LFCN 160 91.2 92.9 93.4 92.7 93.9 94.2 95.4 96.7 97.2 99.4 102.2 106.2 109.4 111.4 107.4 
~ 
I 
., 
• 
LOC SITE IVD 200 139.6 91.6 93.8 93.6 94.1 94.8 SO.6 86.1- 97.6 99.1'02.3-'-'015."'3108-:-6108.&-'06.3 
DATE 12-18-78 250 21.0 92.5 93.1 94.2 94.0 94.5 94.5 96.5 97.0 98.7 102.0 104.2 107.0 106.5 104.0 
'k'& 150 FT GND 315 93.0 93.7- 94.5 94.5 94.0 95.0 95.0 96.2 97.2 99.0 101.2 103.7 105.0 104.2 100.7 
I--;;.:; X05670 400 93.1 95.4 "95.S 95.9 95.9 95.6 9S.1 96.4 97.6 99.1 101.4 103.4 104.1102.1 98.9 """'il 
BAR 28.2 HG 500 90.7 94.2 95.7 96.2 95.2 94.5 94.7 96.2 97.5 98.5 100.S 102.2 102.5 100.2 9b.7 
(95160. N/M2l 63~ ;C.3 94.0 96.0 96.0 94.a 93.8 94.3 95.5 96.0 97.3 99.8 100.8 100.5 98.3 95.0 
TAMB 30. DEB F 800 90.9 94.9 95.4 95 7 95.2 94.2 514.4 9S.4 gS.9 97.2 99.4 99.9 100.2 97.2 g.s.9 
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